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RELATIVE INEQUALITY AND POVERTY IN GERMANY AND THE UMTED STATES USING ALTERNATIVE EQWALENCE SCALES
Our ability to compare the economic well-being of the population of one country with another, as well as the relative well-being of sub-groups within those populations, has been greatly enhanced by the development of micro-level data in most industrialized countries. For the last decade the Luxembourg Income Study (LIS) has made such data available to researchers.
Yet as our data have become ncher, the methodological problems that confront researchers interested in such cross-national comparisons have become clearer but no less complex.
One such problem is how to treat households of different sizes and compositions in crossnational income distribution studies. Equivalence scales are an integral part of most economic well-being comparisons, and they play a major role in the allocation of transfer payments within countries. The choice of an "official" equivalence scale is controversial even when it is used solely for within-country purposes, since the choice of scale can substantially affect the size and composition of the poverty population as well as the share of resources government programs provide to it. The choice of an official equivalence scale for cross-national comparisons is even more conuoversial, since it must account not only for differences across households of size and composition but also country-specific differences.
The choice of a cross-national equivalence scale is further complicated by the fact that, unlike national equivalence scales, which at least have sorne anchor in official government policy, no officially designated multi-national equivalence scale exists. Yet as multinational associations like the European Cornmunity become more integrated they will increasingly be drawn into crossnational comparisons that require an equivalence scale or scales for measurement purposes.
Alternative Equivalence Scales
With respect to cross-national cornpansons, conventional wisdorn holds that one should use an equivalence scale and then test the sensitivity of the basic results of the analysis with alternative scales (e.g. , Förster 1990; Jenkins 1991; Atkinson, Gardiner, Vechene, and Sutherland 1994; Hagenaars, de Vos and Zaidi 1994) . in their study of the United States and Germany, Burkhauser, Duncan, Hauser, and Berntsen (1990) use each nation's official scale and test the sensitivity of their results by substituting the United States scale for the German scale and vice versa. While this is a reasonable subcornponent.of the general strategy discussed above, it is an atheoreticai strategy, since employing one nation's scale on another nation's people ignores differences in relative pnces as well as in the provision of goods and semices through the tau systern, such as health care and education, between the two nations.
Extended Linear Expenditure System Equivalence Scales. In this paper we use an alternative strategy, which is based in econornic theory, and demonstrate its value in rneasunng the economic well-being of populations in Gerrnany relative to the United States as well as the relative well-being of vulnerable groups within those populations. Our country-specific constantutility-based equivalence scales were developed frorn a complete demand systern approach as specified by an extended linear expenditure systern (ELES). The estimated multiple equation expenditure system takes into account a full market basket-food, clothing, body and health care, housing, and energy-with all its interdependencies and relative pnces. These scales were developed by Merz, Gardner, Srneeding, Faik, and Johnson (1993) . The German equivalence scale estirnation is based on the West German income and Consumption Sumey (Einkommensund Verbrachsstichprobe (EVS)). The United States equivalence scale estirnation is based on the United States Consumer Expenditure Survey. These ELES scales explicitly allow national differences in consurnption weights and goods pnces to affect the resultant scales. While the 1 M e n et al. (1993) approach results in different equivalence scales for the United States and Germany, the scales are based on a consistent rnethodology, with adjustrnents for differences in scale economies deterrnined by actual consurnption Patterns and not by expert judgments or politicai considerations.
Phipps and Garner (1994) provide a different example of a constant methodology approach by estirnating equivalence scaies for the United States and Canada using the Englebased estimation technique empioyed by Statistics Canada. They find little statistical or practical difference between the resulting scales for the two nations. They use the LIS database to verify that both scales yield identicai overall poverty rates for the United States and Canada. However, they do not compare their results to other equivalence scales and, more importantly, they do not examine how their scale affects subgroup differences in poverty rates.
Official Equivalence Scales.
The official United States equivalence scale was developed by Orshansky (1965) Furthermore, these official poverty lines are a major factor in determining eligibility for various government programs as well as for allocation of federal funds to state and local govemments.
We will use this official United States scale in our analysis.
Germany has no official poverty lines or equivalence scales. However, the German govemment has recognized the concept of a "socio-cultural rninimum income level" (House of
Representatives document 1016055, 10) and uses its public welfare programs to prevent households from falling below that minimum. The Gerrnan public welfare law (BSHG) Sets forth the guidelines for determining a person's "basic needs." According to the BSHG (3 22 BSHG as well as the accompanying statutes) benefits for dependents living in a welfare beneficiary's household are detennined by a "progressive reduction" method. Hence, Gerrnan public welfare benefits can be considered "poverty" thresholds, and the rules goveming the level of benefits for different types of families provide an implicit equivalence scale.
Operationally, welfare benefits are based on the concept of the cost of a "basket of goods" necessary to satisQ basic needs. As in the United States, the expert opinion of nutritionists was used to determine the contents of a basket of food necessary for basic needs, but other goods were also included. Since 1970, the costs of the goods in the basket are determined by average prices in the state in which the family lives. No explicit empirical analysis was ,used to deterrnine the equivalence scale, however. Since 1971 the scale has changed only once, in 1991.
Past cross-national studies of economic well-being and poverty in Germany have used this implicit equivalence scale (e.g., Hauser and Nouvertne 1980; Burkhauser et al. 1990; Hauser and Fischer 1990 ). We will use this "official" German scale in our analysis.
A Single International Equivalence Scale.
Researchers interested in comparative cross-national research on income distribution and poverty must choose which equivalence scale or scales to employ. Using one scale for all nations appears to be the dominant choice in the literature (e.g., Buhmann et al. 1988; Smeeding, O'Higgins, and Rainwater 1990) .
In these studies a class of parametric equivalence scales is often used in which the scales share a cornmon functional form and for which parametric variations change the scale rates for households of different sizes. The scale developed in Buhmann et al. (1988) , which has a single Parameter (e), the elasticity of the scale rate with respect to household size, is an example of this class of scale. The Buhmann et al. (1988) scale is characterized by the following equation:
where equivalized income (Ei) equals total disposable household income (D) divided by household size (S) raised to the power (e). Scale economies can be thought of as a function of (e). At one extreme, where (e) equals 1, no economies of scale exist and a family of two requires twice as much disposable income as a family of one to reach the same level of equivaiized income. At the other extreme, where e equals 0, economies of scale are perfect so that a household of two, or for that matter a household of any numher, can live exactly well as a household of one with no addition in their disposable income.
Recent international studies on income inequality and poverty sponsored by the OECD (e.g., Förster 1990; , and the Statistical Office of the European Cornrnission (Hagenaars et al. 1994 ) and the Ruggles (1990) Coulter, Cowell, and Jenkins (1992) , and Jenkins and Cowell (1994) for fuller discussions of the use of parametric equivalence scales.)
Comparing Equivalence Scales. (1988) procedure to estimate the elasticity of each of our scales with respect to household size.'
The official Geman scale has by far the highest elasticity (e = 3 1 ) and hence the smallest implied scale economies. The other scales fall rnuch closer together, with the official United
States scale closest to the official German scale. The two ELES scales have the lowest (e) values and hence the greatest overall economies of scale.
While the official United States scale is closer to the official German scale than any other scale in overall elasticity, these two official scales are still substantially different. The most striking difference between the official Geman and TJnired States scales is at the two-person level. The official United States scale implies considerably greater economies of scale than does the official German scale. In the United States it is presumed that a two-person household requires only 28 percent rnore income than a one-person household to keep both its rnernbers at the Same level of economic weli-being they would have if they were living alone, while in
Gemany it is presurned that a two-person household requires 81 percent rnore income to do so.
The differences in economies of scale continue at larger household sizes.
I
Differences in official equivalence scales of the magnitude reported in Table 1 can have important effects on measuring economic well-being. If each country uses its officiai scaie, the income requirements of larger size households will be reported to be consistently larger in
Germany than in the United States. This is particularly troublesome for studies that compare the economic weli-being of children relative.to older people in the two countnes. Because children are more likely to live in larger households than older people, the smalier the economies of scale implied by an equivalence scale the worse off children will appear relative to older people. The official German scale wili make children appear much worse off than the United States scale.
Because the underlying assumptions are not held constant between these two scales, it is difficult to decide which-if either-is more appropnate for cross-national comparisons. And since the choice of scale may influence the outcome, it is difficult to distinguish between differences in the relative well-being of older people and children caused by differences in resources and those caused by inappropnate variations of the economies of scale in one or both of the countries.
In contrast to the large difference between the official scales of Germany and the United States, the empirically denved ELES scales developed by Merz et al. (1993) The incorne measure is the same for both nations: is household disposable income-labor earnings, property income, and all government cash transfers-minus income and payroll taxes.
The household definition (all related and unrelated members of a housing unit sharing common living and eating arrangernents) is also the same. The income frorn each household record is weighted by the number of persons living in the household. This allows us to approxirnate individual income in our analysis. Households are also designated by size (single, couple only, or larger), by age of head, and by presence of children (parents living with household members aged 18 or under) or absence of children (couples without children). Single-parent households are those with only one adult (aged 19 to 64) plus children.
Results
The Sensitivity of Aggregate Measures of Economic Well-Being. Table 2 shows the sensitivity of traditional aggregate rneasures of inequality and poverty in the two countries to the 1 equivalence scale used. Regardless of the scale chosen, the United States is found to have greater inequality and higher poverty rates than Germany.
Inequality, as measured by a Gini coefficient in row one, is found to be highest in both countries using the official German scale. The official United States scale yields aggregate results next closest to the official German scale. Using the International Experts and ELES scales produces lower rneasured inequality. An alternative measure of inequality that is much rnore sensitive to the extremes of the distribution-the ratio of the income of the person at the 90th percentile to the incorne of the person at the 10th percentile-is found in row two. The Pattern of results is approxirnately the same. Inequality is larger using the official country scales than either the International Experts or ELES scales.
It appears that the relatively low scale econornies irnplied by both the official German and United States scales increase inequality relative to the International Experts and ELES scales.
But while we have found differences in aggregate rneasures of inequality linked to the choice of scale, the rnagnitude of the differences is quite small. Hence, from a cross-national perspective, the differential in inequality between the United States and Germany is approxirnately the same across all scales.'
Aggregate poverty rates are also only slightly affected by the choice of equivalence scale.
Far rnore irnportant is the point in the income distribution at which poverty is defined. When a person is declared in poverty if he or she lives in a household whose size-adjusted income is below 40 percent of the median person's size-adjusted household incorne-approximately the absolute poverty line in the United States-then the rate of poverty is calculated, depending on the scale used, as between 12.5 and 12.8 percent in the United States and between 2.6 and 3.1 percent in Germany. When the poverty line is raised to 60 percent of the median person's household-size-adjusted income, the rates double to between 23.7 and 24.1 percent in the United
States and quadruple to between 12.4 and 13.7 percent in Germany.
The importance of the scale elasticity on the aggregate poverty rate is best seen in Figure 1 . Here we use equation 1 to show how aggregate poverty rates change as we rnove frorn perfect scale economies (e=O) to Zero scale economies (e=l)using our data from the United
States and Germany. In this figure, poverty is defined as 50 percent of median income, but our results hold using a 40 percent or 60 percent of median incorne definition. Aggregate poverty is substantially higher in the United States at any value of (e). But the value of ( e ) does affect overall poverty rates. We find a U-shaped relationship between poverty rate level and (e) as discussed in Coulter et al. (1992) although the U-shape is rnuch more pronounced in Germany.
The United States scale elasticity minimum poverty value is .75. The German scale elasticity minimum poverty value is .70. As can be Seen in Figure 1 , the official German scaie value is furthest from the other values and is the only elasticity value of the five discussed that is on the upper side of the Lr. Despite rather substantial differences in scale elasticity among our equivalence scaies, aggegate measures of poverty in the United States and Germany using these values are not greatly affected by the researcher's choice of scale.
The Sensitivity of Relative Measures of the Economic Well-Being of Vulnerable Groups. Table 3 Differences in relative well-being within younger groups are far smaller across scales.
Once again the very low economies of scale in the official German scale yield different results from those using the other three scales. Younger households with children are found to be less well off and younger households without children better off using the official German scale than using the other scales. While the relative econornic well-being of single older people is profoundly influenced by the choice of equivalence scale, this is not the case with respect to single parent households. In the United States, the range of outcomes across scales for single parent households is quite srnall, 38.3 to 39.9 of the median person's income, and in Germany it is only sornewhat greater, 59.2 to 68.2. Table 4 shows how the prevalence of poverty within vulnerable groups is influenced by the choice of equivalence scale. As was seen in Table 2 , overall poverty rates are not greatly influenced by choice of scale, but srnall overall differences in poverty rates conceal far greater differences within vulnerable groups. Using the official United States equivalence scale, the incidence of poverty in the United States is higher among people living with older heads of households than among people living with younger heads of households (21.3 percent versus 17.5 percent). This remains the case using the international Experts or ELES scales. Usipg these same scales in Germany results in similar findings, although the absolute levels of poverty are much lower for both young and old. But when the official German rneasure is used in either Germany or the United States, people living with older household heads expenence less poverty than those living with younger household heads. In the United States the poverty rates are 15.5 versus 18.2 percent, and in Germany they are 5.6 versus 5.9 percent.
As was the case in Table 3 , the consequences of using the official German equivalence scale rather than any of the other scales can best be Seen among single older people. These people have extremely high poverty risks in both the United States and Germany using equivalence scales other than the official German scale. When the official German scale is used, older single persons have lower poverty risks than younger people as a group, and when the official German scale is used in Germany, older single Germans are found to have lower poverty risks that any group except young households without children! Differences among younger groups across equivalence scales are less dramatic but follow the same Pattern. Importantly, regardless of equivalence scale used, those living in single-parent households are most likely to live in poverty in both the United States and Germany. However, using the official German scale yields high incidence of poverty among single-parent families than the official United States scale. Using the International Experts and ELES scales yield even higher poverty rates.'
The importance of scale elasticity on the poverty rates of vulnerable groups is best seen in Figure 2 . Here we use equation 1 to show how the poverty rates of older (aged 65 and over) and younger (aged 18 to 64) household heads change as we move from perfect scale economies (e=O) to Zero scale economies (e=l) using our data from the United States and Germany. In this figure, poverty is defined as 50 percent of median income but the results also hold using a 40 percent or 60 percent of median income definition. Because older headed househplds are primarily made up of one or two persons, they are on average smaller than younger headed households and the choice of equivalence scale now becomes critical to one's perspective of the relative well-being of these two age groups.
The poverty rate of older headed households is extremely sensitive to the equivalence scale choice. Old age poverty drops dramatically in both the United States and Germany as scale economies fall. Because younger headed households have a distribution of household sizes, that mirrors the overall population, theu poverty rates follow the U-shaped pattern of the aggregate population in Figure 1 ." in both countries the poverty rate of older headed households falls below that of younger headed households at higher ( e ) values. The crossover (e) value in the United States is .70; it is .75 in Germany. As can be seen in Figure 2 , the official equivalence scale for Germany is beyond the crossover point and, hence, shows older headed households to be better off than younger headed households. percent of the poverty population, a percentage equal to that found in the United States using the United States scale. But when any of the other scales is used in Germany, the share of the poverty population who live in households headed by an older person dramatically tnses to between 25.6 and 32.7 percent. Single older people make up a very small share of the poverty population using the official German scale but a much higher share using any of the other scales.
The share of older couples is much less affected by the scale used.
Arnong younger people the importance of scale differences is relatively unimportant in the United States, but it is quite importet in Germany. Households with children make up a substantially larger share of the poverty population in Germany using the German scale. More than 40 percent of the poverty population is married couples with children, using the German scale, while only 7 percent of the poverty population is single younger people. These Shares are substantially different using any other scale, with two-parent households making up from 18.1 to 27.3 percent using the other scales and single younger people making up from 20.6 to 22.3 percent using the other scales.
Clearly the very low economies of scale implied by the official German scale substantially increase the likelihood that large families, even l q e families with two parents, will be considered poor. In the United States the much larger population of single-parent households dampens this outcome, but when the official German scale is used in the United States, the share of the poverty population made of households with children rises, as does the share of two-parent ho~seholds.~
Conclusions
The official equivalence scales used in Germany and the United States imply much greater differences in the economies of scale in German and United States households than are found using the consumption-based country-specific equivalence (ELES) scales developed for Germany and the United States by Merz et al. (1993) . The ELES scales, which are economic theory-based, are close to the International Experts cross-country equivalence scale adopted by a nu,mber of recent studies. Using LIS rnicro-data on the United States and Germany we have shown that, despite substantial differences in the econornies of scale implied by these equivalence scales, aggregate income inequality and poverty is substantially higher in the United States than in Germany and this difference is not greatly affected by the choice of scale used.
However, we have also found that small differences in the aggregate mask substantial differences in the relative economic well-being and incidence of poverty within vulnerable groups in these populations. Older people, especially single older people, are reported to be substantially better off using the official ~e k n a n equivalence scale than they are using the other three measures. The share of the poverty population made up of older people is also greatly reduced in both countries using the official Gerrnan scale. Furtherrnore, virtually all of the differences in well-being of older persons in the United States and Germany relative to younger persons found when comparing results using each country's official equivalence scale on its people disappear when any common measure is used.
The official German equivalence scale also results in substantially lower economic wellbeing of households with children relative to households without children, even when two parents are present. In fact, two-parent households dominate the poverty ranks using the official German scale. This is much less the case when any of the other scales is used.
These results suggest that the choice of official equivalence scale in Germany and the United States can substantially alter the composition of the poverty population and the relative well-being of young and old. But for researchers willing to use common and consistently estimated consumption-based equivalence scales, the differences in econornies of scale implied by these official scales are greatly reduced, and the remaining country differences in the ELES scales have a much smaller impact on economic well-being than those implied by the official scales. Ultimately all equivalence scales require assurnptions on the part of the researqher, but it is difficult to believe that the dramatic differences in equivalence scales implied by the officiai United States and German scales are real. Our research suggests that the official German scaie is out of line with other measures of economies of scaie for Germany or other countries and should be reevaiuated.
1.
To estimate our (e) values, we simply empirically estimate equation (1) using OLS regressions for each of the equivalence scales with the values reported in Table 1 .
2.
This need not be the case. Aikinson et al. (1994) report that measured poverty in Great
Britain relative to measured poverty in France is quite sensitive to the equivalence scale used.
3.
In the appendix we repeat the work done in Table 4 but shift the poverty line down to 40 percent and up to 60 percent of the median person's household-size-adjusted income.
While the absolute size of the incidence of poverty within our age and household type cells changes, the Pattern of impacts on those cells caused by changes in the equivalence scale does not. The official German scale continues to yield substantially different results than those found using the other three scales. Coulter et al. (1992) show that a U-shaped curve will occur if the reduction in average incorne due to an increase in (e) offsets the fall in individual incorne in the lower regions of the income distnbution for sorne (e) values but not all. For older headed households who are dominated by small household sizes, their adjusted household incorne falls less steeply than the average income household at all (e) values from 0 to 1 but for younger headed households this is not the case and we get a U-shaped relationship.
4.

5.
In the appendix we repeat the work reported in Table 5 (Rirster 1990; Aikiiison, R:iinwater. and Sinzeding 1994) , 3s weil ;is ilic Siatistical Oflice of tlie Europcan Coiniiiuiiity (Hagenaars et al. 1994) , and by Ruggies (1990 (Förster 1990; Atkinson, Rüinw; iter. iintl Siiieeding 1994) , as wcll as Ilie St:ilistical Office of the Eiiropean Coiiiiiiunity (Hiigenaars et al. 1994) , and hy Ruggles (1990) . %quivalence scale developed by Merz et al. (1993 (Förster 1990; Aikinson, Rainwater. and Smeeding 1994) . as well ns ihe Siatisticiil Office of the European Coinmunity (Hagenaars ei al. 1994) , and by Ruggles (1990) .
-"quivalence scale developed by Merz et al. (1993) .
'The age caiegories, Aged 65 and Older and Aged 64 und Youiiger, iire nll-inclusive aiitl heiice sum to 100 percent. Subcategories wiihin these age groupr are not all-inclusive and tlierefore tlo not suin to age category totals. Source: Luxeinbourg Income Study database version of the 1986 United St;ites Curreni Population Survey and the 1984 German Socio-Economic Panel. (Hngenaars et al. 1994) , and by Ruggles (1990) . "Equivalence scale developed by Merz et al. (1993) . 'The age categories. Aged 65 and Older and Aged 64 aiid Yoiiiiger. are ;ill-iiiclusive aiid Iience suin to 100 percent. Subcategories witliin these age groups are not all-inclusive and therefore do noi suni to age category totals. 
